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Dr. Kendal Boyd, Chairperson
The present study examines the association of life stressors and the period when
they occur, with the development of CFS symptoms in Gulf War veterans. From data
collected from Gulf War Health Registry veterans, 113 met CFS criteria and 441 were
controls. After hierarchical linear analysis, negative life stressors: wounded, traumatic
war experience, frequent battle experiences, demotion, and unable to work within 2 years
of returning from the Gulf predicted CFS symptoms; and positive life stressor of buying a
house more than 2 years of returning was protective against CFS symptoms (all
significant at p < .05). The findings are consistent with psychosocial etiological




US involvement in the 1990-1991 Persian Gulf War consisted of 39 days of air
strikes and 100 hours of ground warfare. During this time, thousands of military
personnel were exposed to a wide array of experiences and environmental conditions that
have been believed to cause health problems. Such environmental exposures came from
combustion products, chemical agent-resistant coating, paint, sand, and smoke from
Kuwait’s oil well fires (Lange, Schwartz, Doebbeling, Heller, & Thome, 2002). In
addition to environmental exposures, soldiers also experienced psychological stressors
such as heightened states of alertness and fear (caused or not caused by false alarms),
helplessness, and hopelessness (Stokes & Banderet, 1997). Though involvement in the
Persian Gulf ended in 1991, by the year 1999 the US Department of Veterans Affairs
reported that 26% of US troops who had been deployed met disability criteria. This rate
greatly exceeds the disability rates resulting from World War II (8.6%), the Korean
Conflict (5%), or the Vietnam War (9.6%) (US Department of Veterans Affairs, 1999).
The Gulf War Veterans
Beginning in August 1990 through June 1991, the United States deployed about
697,000 military personnel for the Gulf War effort. Since the war, thousands of veterans
have reported a wide variety of symptoms consisting of fatigue, multiple chemical
sensitivities, loss of memory, headaches, muscle aches, and gastrointestinal complaints to
name a few (Horton, 1994). In response to such developments in Gulf War veterans, the
Department of Veterans Affairs developed the Gulf War Registry in 1992. Veterans
concerned about their future health or currently experiencing health problems were
entered into a database that makes up the registry.
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In a study by Hallman et al. (2003), 84.5% of their Gulf War Registry subjects
with health problems reported that they believe their medical problems are the result of
their service during the war. These health problems afflicting veterans remain
unexplained by the medical community and are believed to be the result of a combination
of factors such as physical, chemical, psychological, behavioral, deployment-specific,
personality, and post-war life stressors (Fiedler et ah, 2000; and Nisenbaum, Barrett,
Reyes, & Reeves, 2000).
Incidence of CFS in Gulf War Veterans
There is a wide range of conditions purported to have developed in relation to
being involved in the Gulf War which include but are not limited to: Gulf War Illness
(Kang et ah, 2002; Milano, 2000), fibromyalgia (Horton, 1994), post traumatic stress
disorder (PTSD) and chronic fatigue syndrome (CFS) (Horton; and Natelson, Tiersky,
and Nelson, 2001). The awareness of these unexplained conditions has come about in
part due to the implementation of the Gulf War Registry. The self-reports by Gulf War
veterans show that symptoms meeting the case definition of CFS (Fukuda et ah, 1994)
have been reported at rates much greater than that displayed in the general population
which according to the Centers for Disease Control is at a rate of less than one percent
(CDC, 2003). Kipen, Hallman, Kang, Fielder, and Natelson (1999) reported CFS to be
prevalent in over 15% of those veterans included in the Gulf Registry. This study will
focus on Gulf War Veterans and their development of CFS as a function of post-war life
stressors.
Chronic Fatigue Syndrome
Chronic fatigue syndrome is an illness that currently is not medically diagnosable.
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This condition is marked by the experience of symptoms that impair normal levels of
functioning in the area of cognitive processing and physiology. The main symptom
experienced by most CFS patients is fatigue, with a wide range of other symptoms that
comorbidly affect virtually all of the systems of the body, such as impaired thought
processes, swollen lymph nodes, unrefreshing sleep and post-exertional malaise (Bell,
1995).
A diagnosis of CFS is given based on symptom reports by patients. CFS
symptoms have been recognized for over 200 years but the name or categorization for
this condition has varied. The cluster of symptoms that have been characterized as CFS
have also been categorized as neurasthenia, myalgic encephalomyelitis, post infectious
neuromyasthenia, chronic Epstein-Barr virus syndrome, Chronic Fatigue Immune
Dysfunction Syndrome or CFIDS and the “yuppie flu” to name a few. CFS can occur in
single cases or in epidemic proportions. It was in 1985 that the term “yuppie flu” was
coined because of an epidemic of CFS in the affluent town of Incline Village, Nevada
(Bell, 1995).
CFS does not seem to discriminate for age in that it can occur in adults and
children alike. There are some differences, however, in the distribution of the condition in
these groups. CFS occurs in boys and girls in relatively equal proportions, beginning as
young as five years old (Bell, 1995). In adults, CFS occurs more frequently in women,
with 60-70 percent of sufferers being women. The condition occurs most commonly
between the ages of 20 to 40, but can appear at any age. This condition can last for as
little as a year, and has been reported to be present in some cases for 20 to 30 years (Ax,
Gregg, & Jones, 2001). According to the CDC in 1988, those that met the criteria for CFS
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had the symptoms for an average of 52.6 months (Friedberg, Dechene, McKenzie II, &
Fontanetta, 2000). It has been reported to be that 60% of sufferers recover somewhat
within five years, and 90% within ten years, although very few recover completely
(Macintyre, 1992).
The symptoms associated with CFS are many, with some appearing more often
than others, and can surface at a gradual or rapid rate. With acute onset, the first six
months are fairly turbulent because there is no medical diagnosis for this condition and
the multitude of symptoms disrupt life and work patterns to a severe degree all of a
sudden and with no explanation (Bell, 1995). With gradual onset of CFS, the condition
begins in a mild form and develops into a debilitating set of symptoms (Bell).
In 1994 the Centers for Disease Control published guidelines for CFS diagnosis
which was a revision from those it originally published in 1988. The guidelines were
changed to more effectively distinguish CFS from other types of fatigue. The new criteria
for diagnosis set forth by the Fukuda et al. (1994) requires that a diagnosis cannot be
made without an evaluation consisting of a thorough medical history, physical
examination, mental status examination, and a minimum battery of laboratory screening
tests to rule out the presence of other conditions that would require treatment. Those
patients who have been evaluated can be classified as having CFS if they meet two
criteria. The first is that the patient has unexplained, persistent or relapsing fatigue that is
of new onset, does not result from exertion, is not alleviated by rest, and results in a
significant reduction in occupational, educational, social, and or personal activities.
The second criterion to be met is that four or more of the following symptoms
must be occurring concurrently: substantial impairment in short-term memory or
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concentration, sore throat, tender lymph nodes, muscle pain, multi-joint pain without
swelling or redness, headaches of a new type, pattern, or severity, unrefreshing sleep, and
post exertional malaise that lasts for over 24 hours. These symptoms must have persisted
or recurred during six or more consecutive months without predating the fatigue (CDC,
2002).
The CDC (2002) also provided conditions that do and do not exclude a CFS
diagnosis. There are five criteria that exclude a person from qualifying for a CFS
diagnosis. Though qualifying symptoms may be present, having any of the following
conditions will eliminate the possibility for a diagnosis of CFS: 1) The presence of any
active medical condition that may provide explanations for the presence of chronic
fatigue, such as hypothyroidism, anemia, or medication side effects; 2) The presence of
an unresolved or relapsing diagnosable illness such as cancer; 3) The presence of a past
or current diagnosis of major depressive disorder with psychotic or melancholic features,
bipolar affective disorder, any subtype of schizophrenia, delusional disorders, dementias,
anorexia nervosa, or bulimia nervosa; 4) Alcohol or substance abuse that has occurred
within two years of CFS onset, and any time after CFS onset; and 5) Severe obesity that
is assessed through the body mass index (weight in kilograms divided by height in meters
times two that is equal to or greater than 45) (CDC, 2002).
The following conditions do not exclude a patient from the diagnosis of
unexplained chronic fatigue:
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1. Any condition defined primarily by symptoms that cannot be confirmed by
diagnostic laboratory tests, including fibromyalgia, anxiety disorders,
somatoform disorders, nonpsychotic or nonmelancholic depression,
neurasthenia, and multiple chemical sensitivity disorder.
2. Any condition under specific treatment sufficient to alleviate all symptoms
related to that condition, and for which the adequacy of treatment has been
documented. Such conditions include hypothyroidism for which the adequacy
of replacement hormone has been verified by normal thyroid-stimulating
hormone levels or asthma in which the adequacy of treatment has been
determined by pulmonary function and other testing.
3. Any condition, such as Lyme disease or syphilis, that was treated with
definitive therapy before development of chronic symptomatic sequelae.
4. Any isolated and unexplained physical examination finding, or laboratory or
imaging test abnormality that is insufficient to strongly suggest the existence
of an exclusionary condition. Such conditions include an elevated antinuclear
antibody titer that is inadequate to strongly support a diagnosis of a discrete
connective tissue disorder without other laboratory or clinical evidence (CDC,
2002).
The symptoms included for CFS by the CDC is not an exhaustive list in that there
are over 40 symptoms that are commonly reported by patients. Those symptoms that
occur with the most frequency that are not included in the CDC criteria are as follows:
exhaustion, malaise (which is a flu-like feeling), lack of restful sleep, light-headedness,
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blurry vision, and bright light sensitivity (Bell, 1995).
Etiological Hypotheses for Chronic Fatigue Syndrome
There are many hypotheses and models that purport to explain or suggest possible
causes for CFS; however, none have been supported conclusively. The earliest-appearing
hypothesis is that CFS is caused by a viral infection such as the Epstein-Barr virus,
human herpes virus-6, cytomegalo virus, or coxsackie virus (Bell, 1995; Buchwald et al.,
1992; Friedberg & Jason, 2001; and Gonzalez, Cousins, & Doraiswamy, 1996). This idea
has been referred to as the Immune Defect Model because the CFS symptoms are
assumed to be caused by the body’s immune response to an agent, causing the display of
flu-like symptoms. However, since no conclusive support for this viral hypothesis or the
identification of the specific agent has been obtained, other ideas must be considered.
In the area of neuroendocrinology, much work is being done in looking at the role
of the hypothalamic-pituitary-adrenal axis (HPA) in CFS. It is believed that the HPA axis
may be an essential neuroendocrine feature of CFS (Demitrack, 1988). In CFS, there is
evidence that the HPA axis may be deregulated because of low levels of the stress
neurohormone cortisol (Demitrack & Crofford, 1998). Reduced levels of cortisol may
explain activations of the immune response to nonspecific agents in those with CFS
(Parker, Wessely, & Cleare, 2001).
The potential link between CFS and the HPA axis came from observations of low
levels of circulating cortisol in those with Addinson’s disease following a bilateral
adrenalectomy, which is characterized by debilitating fatigue (O’Riordain, Farley,
Young, Jr., Grant, & van Heerden, 1994). Because of these findings, it has been
suggested that the fatigue associated with CFS is mediated by low circulating levels of
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cortisol (Parker et al., 2001). This link was established because of the findings by
Poteliakhoff (1981), which demonstrated that patients with CFS had lower baseline levels
of cortisol when compared to controls. Poteliakhoff s results have yet to be replicated,
however. The difficulty with this hypothesis is establishing a clear causal relationship
between CFS and the HPA axis (Parker et al.).
Another idea for the etiology of CFS is that it may be a culturally induced
psychiatric disorder. Abbey and Garfinkel (1991) posit that those with CFS are primarily
women who feel compelled to achieve in every life domain like work, family, exercise,
volunteering, and social activities. In this Conversion Model, women set impossibly high
standards to live up to, which entails doing everything in the best possible way. This
work ethic then “propels women into a disabling conversion-like illness that
unconsciously allows them to escape from overwhelming responsibilities and
consequently receive the family and social support they have been lacking” (Friedberg &
Jason, 2001). This idea of lacking social support, life stress, and setting high standards for
succeeding in interpersonal relationships has also been supported by Ax et al. (2001).
Lewis, Cooper and Bennett (1994) proposed that these stressors might affect
neuroendocrine or immune system responses. Cope, Mann, Pelosi, and David (1996)
proposed that those with CFS have a higher propensity to engage in an escape-avoidance
coping style. This coping strategy reduces one’s sense of control and increases their
symptoms. This coping style encourages reduction and withdrawal from current activities
and increases intolerance for those activities.
Stressful life events as a contributing factor for the development of CFS
symptoms have received much attention in the literature (Fiedler et al., 2000; Hatcher &
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House, 2003; Lewis et al., 1994; Natelson, Tiersky, & Nelson, 2001; Taylor & Jason,
2001; Theorell, Blomkvist, Lindh, & Evengard, 1999; and Tuck & Wallace, 2000). The
results of such studies are mixed regarding the role that stressful life events play in the
development of CFS.
In an effort to examine the temporal relationship between life stressors and
infections one year before the onset of CFS, Theorell et al. (1999) conducted a
retrospective study in which they asked CFS patients and matched controls to recall life
events, rate of infection, and the intensity of symptoms they had experienced. The results
of the study indicate that the CFS symptom group reported significantly more
occurrences of fatigue, pain, and fever—all very common symptoms of CFS (Fukuda et
al., 1994). Furthermore, the results indicate significant prevalence of negative life events
during the three months and year preceding the onset of CFS compared to healthy
controls, and an overall greater prevalence of infection throughout the year preceding
CFS onset than controls. A trend of increasing infections as the subjects approached CFS
onset was also noted compared to the controls.
The type of negative life events reported by the CFS subject group consisted of
marital separation and increased or decreased change in work responsibility. The Healthy
control group reported a higher frequency of such negative life events as conflict with
spouse, spouse with an illness or had an accident, and death of a close friend or relative
(Theorell et al., 1999). Interestingly, the negative life events reported more frequently by
the subjects seem somewhat less distressing than the events reported more frequently by
the healthy controls.
Hatcher and House (2003) obtained similar findings to the study just described.
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Their findings also indicate that the CFS subject group reported experiencing more
stressful life events at three months and a year prior to onset of fatigue symptoms. A
unique feature of this study was that the authors looked at the role of dilemmas in life
stress. Dilemmas were defined in this study as situations in which a person must make a
difficult decision among equally undesirable responses to circumstances. The authors
found that 30% of the CFS subjects had experienced a dilemma at three months prior to
onset and that none of the controls reported any such experiences.
Life Stressors and Gulf War Veterans
The work of Fiedler et al. (2000) supported the application of the biopsychosocial
model to veterans’ illness. Personality, coping, life stressors, combat, and chemical
exposures were examined among veterans groups described as healthy, diagnosed with
CFS, and diagnosed with CFS and a psychiatric disorder. The results of this study show
that those with CFS with and without a psychiatric disorder reported more significant life
stressors six months after the war. The study also found that personality, negative coping
strategies, life stress after the war, and environmental exposures during the war predicted
the current functioning of Gulf War veterans.
Boyd et al. (2003) examined the prevalence rates of self-reported exposures,
stressors, and life events in Gulf War veterans with high and low reported symptoms of
Gulf War Illness. The results of this study revealed that two years after the war, those in
the high symptom group reported more negative life events. The life events that
demonstrated the most significant differences between the high and low symptom group
were: having a serious accident / illness / medical problem, loved one having a serious
accident / illness / medical problem, being unable to work for a month or more because of
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illness or injury, and going bankrupt / having property repossessed / other serious
financial problem. The authors did note, however, that after the period of two years post­
war the reports of negative life events significantly decreased.
Gulf War Illness is included in the category of unexplained illnesses as is CFS.
These conditions share similar symptoms such as muscle aches, fatigue, and
gastrointestinal complaints. At this time the literature also seems to agree that life
stressors are involved in some way to these illnesses. The present study will examine the
prevalence of life stressors before, during, and after the Persian Gulf War in American
veterans who reported CFS symptoms from a sample collected from the Gulf War
Registry by Hallman et al. (2003). It is hypothesized that life events—positive and
negative stressors—will predict CFS.
Methods
Subjects
In 1995 the Veterans Administration’s (VA) Environmental Epidemiology
Service conducted a simple random procedure and selected 2011 American Persian Gulf
War veterans who were mailed the questionnaires. These veterans were selected from the
Gulf War Registry rolls of 7 states: Delaware, Illinois, New Jersey, New York, North
Carolina, Ohio and Pennsylvania. These states were chosen in order to facilitate
participant recruitment for a separate follow-up study that included a medical
examination at the VA Medical Center in East Orange New Jersey. Each subject initially
received a packet consisting of an introductory letter and questionnaire through the mail.
Reminder postcards followed as did a second identical letter and questionnaire. A
maximum of three follow-up phone calls were also made approximately two weeks apart
until a response was received.
Materials
Self-reported general demographic information of age, education, gender, and
race / ethnicity was obtained from the subjects. Military demographics of rank (enlisted,
noncommissioned officer, officer, and other); duty (guard, reserve, regular and other);
and branch (Air Force, Army, Coast Guard, Marines, Navy and other) were also obtained.
Participants also responded to questions regarding their current and previous smoking.
drinking, and illegal drug use.
Each participant responded to a list of CFS symptoms in the questionnaire. The 10
CFS symptoms in the questionnaire include: fatigue (not due to exercise), difficulty
remembering things, difficulty concentrating, throat problems, swollen glands (lymph
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nodes) in neck or armpit, muscle aches or cramps, pain in more than one joint without
swelling or redness, headaches, unrefreshing sleep (waking up tired), and prolonged
fatigue or feeling of illness after mild exercise. Participants were instructed to indicate
whether they had experienced persistent or recurring problems with any of these
complaints in the past year, and if so, its degree of severity (mild, moderate, or severe). In
addition, participants were asked what effect these symptoms had on their occupational,
educational, social, or personal activity level. They rated the degree of disturbance on a
six-point scale with the choices of “none, minimal, moderate, substantial, severe, and
very severe”. The participants also had to examine a list of medical conditions, some of
which would exclude them from a CFS classification, and indicate whether a doctor had
diagnosed them with that condition. If so, they were to indicate whether the diagnosis had
occurred before, during, or after the Gulf War.
The participants that endorsed four or more of 7 mild symptoms and 1 moderate
symptom that meet diagnostic criteria (Fukuda et al., 1994), reported a substantial or
greater decrease in activity and functional impairment, and did not meet criteria for a
medical condition excluding a CFS diagnosis are referred to as the CFS symptom group
in this study. The remaining participants that did not meet CFS diagnostic criteria but
also did not have any medical conditions that would exclude a diagnosis of CFS are
included in this study as the control group, denoted as the NCFS (nonCFS) symptom
group.
The participants were asked to examine a list of 17 significant life events. If they
had experienced any of them, they were to indicate when the event had occurred: before
two years prior to leaving for the gulf, in the two years prior to leaving for the gulf,
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during activation or deployment or while serving in the gulf, within two years of
returning from the gulf, and more than two years after returning from the gulf. The list of
life stressors consisted of such events such as demotion, inability to work as a result of
injury or illness, and bought or sold a house.
The participants were also asked about stressors they experienced while serving in
the gulf. Wartime stressors included in this study are being wounded, experiencing a
traumatic event, and engaging in battle. The participants indicated how often they
experienced these stressors by ranking them on a seven-point scale ranging from “never”
to “constantly.”
Statistical Analyses
Comparison between the CFS and NCFS symptom groups on life event stressors
were statistically analyzed through hierarchical linear model analysis. The control
variables of military and general demographic information alcohol use, substance
use/abuse and previous smoking were partialed out to control for potentially confounding
effects due to these variables. Since these variables were not the focus of this study but
needed to be adequately controlled for, statistical significance for their inclusion in the
model was set at a/? < .20. The life events and war experiences variables were then
entered as sets in chronological order. Within these sets, the variables will be entered in
descending order of their zero-order correlation with the criterion variable of CFS/NCFS
group.
Life event stressor variables and wartime stressor variables were continuous,
while many of the control variables were nominal. Nominal variables were dummy-coded
to allow their analyses with the continuous variables.
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Since there are 17 life event stressors and five time periods at which they may
have occurred, there is a high probability that statistical significance may occur by
chance. In order to protect against Type-I error, the Fisher-Hayter Procedure was
employed. With this sequential approach to testing, familywise error is controlled for by
applying a series of steps in which each step is dependent on the outcome of the previous
step. Progression to the next step of analysis is allowed when the null hypothesis is
rejected in the previous step (Keppel & Wickens, 2004).
In this study all life event stressor variables were summed into the broad scales of
positive and negative life event stressors at specific periods in which the stressful event
occurred. For instance, the total negative life events that occurred in the two years after
the war, and the total positive live events in the same period. This created ten life event
scales: positive and negative life event scales across 5 periods. The overall set of all these
plus the war experience variables were checked for significance {p < .05) using the
omnibus F test. If this was significant, this analysis was repeated, but this time each
chronological set of variables was checked for significance. Any significant sets were
then examined more closely by noting statistical significance of the life event scales or
war stressors that comprise the set. Significant life event scales were then replaced by the
particular life events that comprised that scale.
In order to compare the relative size of association between the CFS symptom
group and life event stressor variable set and wartime stressor variable set, effect sizes
using semipartial multiple correlations (R) were calculated. Semipartial etas (?/) were
calculated to compare the association between the CFS symptom group and specific
stressors from the wartime stressor and life event stressor variable sets. Both R and rj can
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be interpreted according to Cohen’s qualitative scale where a value of 0.1 is considered to
account for a “small” proportion of the variance, 0.3 a “medium” proportion, and 0.5 and
above a “large” proportion (Nunnally & Bernstein, 1994).
Instances of missing data were corrected by methodological procedures proposed
by Gorsuch (1991). For continuous variables, a value from a randomly selected
participant replaced the missing data. This procedure is more appropriate than replacing
missing data with the mean. Using the mean to replace missing data carries with it the
potential of shrinking the variance of the variable and artificially inflating the F ratio.
Using Gorsuch’s procedure is conservative in that it will generally decrease resulting
correlations. The benefit however, is that it preserves the mean, variances, and within
group variances. A missing data variable was also created, where participants who are
missing that datum are coded “1”, and the others are coded “0”. This missing data
variable was always included whenever the former variable was analyzed, which both
checks the assumption that the missing data are random and corrects for degrees of
freedom. For nominal variables, missing data was handled by creating a “missing”
category for that variable. This was then included in the dummy-coding of that variable.
Results
Responses
In the parent study, a total of 2011 questionnaires were mailed out, 1935 were
delivered, and 1161 were completed and returned, a 60% response rate. In order to test
for possible selection biases, available demographic data on each veteran who received a
questionnaire were obtained from the Registry. This demographic data was compared to
summary data from the entire Registry. Using Chi-square analyses, the selected sample
showed no significant differences from the entire Registry in terms of distribution of
branch of service, duty status, or gender.
In order to evaluate the sample in accordance with the purposes of this study, all
subjects were evaluated according to the diagnostic criteria of CFS and those subjects
meeting the exclusionary criteria of having preexisting medical conditions that can
account for CFS symptoms were removed from the sample. A total of 607 subjects, or
52%, were removed from the sample. Some of these subjects met more than one
exclusionary criteria, however, this overlap is not reflected in the number of subjects
meeting each of the exclusionary criteria. Of the subjects removed, 337 were current
smokers, and the following reported having being first diagnosed before, during or after
the gulf with the following: 47—heart disease, 18—heart attack, 116—chronic bronchitis
or emphysema, 88—asthma, 78—colitis or intestinal inflammation, 34—liver disease,
anemia, 21—diabetes, 75—drug or18—skin cancer, 8—some other type of cancer, 20
alcohol problem, 32—an eating disorder, 39—thyroid condition, and 46—Bipolar
Disorder. A total of 554 subjects were included for analysis; of these subjects, 113




General demographics and substance abuse. Control variable statistics are
provided in tables 1 and 2. Univariate analysis of general demographics, substance abuse,
military demographics, and war stress was employed in order to determine which
variables were significant so that they could then be entered into the hierarchical linear
model. Table 1 shows general demographic and substance abuse statistics. Effect sizes
for the CFS symptom group are shown. Odds ratios and percent of subjects in each group
are shown for nominal variables. For continuous variables, means reported for each group
are indicated. The significance level for general demographics is set zip < .20. The
significant items indicate that those in the CFS symptom group are more likely to be
African American (p = .05) and slightly less educated than those in the NCFS group (?/ =
.08, p - .05).
Military demographics and battle experiences. Table 2 shows military
demographics and war stressors experienced while in the gulf. The significance level for
the military demographics are set at/? < .20 and all other statistics are set at/? < .05.
Significant items indicate that those in the CFS symptom group are more likely to have
been wounded (?/ = .13,/? = .01), experience a traumatic event while in the gulf = .15,
/? < .01), and report more frequent battle experiences (?/ = .17,/? < .01) than those in the
NCFS symptom group.
Table 1
General Demographics and Substance Abuse_____
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ia 1 = less than high school, 2 = some high school, 3 = high school diploma, 4 = some college, 5 - bachelor’s degree, 6 - some 
graduate school, 7 = master’s degree, 8 = higher-level graduate degree
*p < .20
Table 2




































































a7-point scale: 1 = not at all or never, 4 = moderately or sometimes, 7 = extremely or always
*p<20
*P < -05A
Analysis of life event differences between the CFS and NCFS groups. In analyzing
the 17 life events at the five time periods, three events demonstrated significant
differences between the CFS and NCFS symptoms groups (See Table 3). These life
events are: Unable to work for a month or more because of illness or injury; Demotion;
and Bought or Sold Flouse. The variables that are predictive of CFS are Unable to
work... within two years of returning from the Gulf, which had a moderate effect (p
.25, p < .01), and Demotion within two years of returning from the Gulf, which had a
small effect (p = .14, p < .01). Bought or Sold a house more than two years after
returning from the gulf is a protective predictor of CFS demonstrating a small effect (p —
.10,p = .02).
Table 3
Life Event Stressors at Each of the Five Time Periods in Relation to Gulf




















Marriage >2 Yrs bef. 
Marriage 2 Yrs bef 
Marriage while in 
Marriage 2 Yrs aft. 
Marriage >2 Yrs aft. 
Divorce >2 Yrs bef. 
Divorce 2 Yrs bef. 
Divorce while in 
Divorce 2 Yrs aft. 
Divorce>2 Yrs aft. 
Promotion >2 Yrs bef. 
Promotion 2 Yrs bef. 
Promotion while in 




















































































85Promotion >2 Yrs aft. 
Demotion >2 Yrs bef. 
Demotion 2 Yrs bef. 
Demotion while in 
Demotion 2 Yrs aft. 
Demotion >2 Yrs aft. 
Death >2 Yrs bef.
Death 2 Yrs bef.
Death while in 
Death 2 Yrs aft.
Death >2 Yrs aft.
Birth >2 Yrs bef.
Birth 2 Yrs bef.
Birth while in 
Birth 2 Yrs aft.
Birth >2 Yrs aft.
Pers. Accident>2Yrs bef. 
Pers. Accident 2 Yrs bef. 
Pers. Accident while in 
Pers. Accident 2 Yrs aft. 
Pers. Accident >2 Yrs aft. 
Fam. Accident>2 Yrs bef. 
Fam. Accident 2 Yrs bef. 
Fam. Accident while in 
Fam. Accident 2 Yrs aft. 
Fam. Accident >2 Yrs aft. 
Lost Property>2 Yrs bef. 
Lost Property 2 Yrs bef. 
Lost Property while in 
Lost Property 2 Yrs aft. 
Lost Property>2 Yrs aft. 
Pers. Assault>2 Yrs bef. 
Pers. Assault 2 Yrs bef. 
Pers. Assault while in 
Pers. Assault 2 Yrs aft. 
Pers. Assault>2 Yrs aft. 
Fam. Assault>2 Yrs bef. 
Fam. Assault 2 Yrs bef. 
Fam. Assault while in 
Fam. Assault 2 Yrs aft. 
Fam. Assault >2 Yrs aft. 
Start School>2 Yrs bef. 
Start School 2 Yrs bef. 
Start School while in 
Start School 2 Yrs aft. 
Start School>2 Yrs aft. 
Quit School>2 Yrs bef. 
Quit School 2 Yrs bef. 
Quit School while in 
Quit School 2 Yrs aft. 
Quit School >2 Yrs aft 
Bought House >2 Yrs bef. 
Bought House 2 Yrs bef. 
Bought House while in 


















































































































.02**Bought House >2 Yrs aft. 
Sued >2 Yrs bef.
Sued 2 Yrs bef.
Sued while in 
Sued 2 Yrs aft.
Sued > 2 Yrs aft.
Unable to work >2 Yrs bef. 
Unable to work 2 Yrs bef. 
Unable to work while in 
Unable to work 2 Yrs aft. 
Unable to work >2 Yrs aft. 
Bankrupt >2 Yrs bef. 
Bankrupt 2 Yrs bef. 
Bankrupt while in 
Bankrupt 2 Yrs aft. 


































6 .01 .78 .82

















Hierarchical linear analysis results. Taken together, the general demographics,
military demographics, wartime stressors and life events after returning from the gulf
demonstrate a moderate to large effect (R = .37, Shrunken R = .33, p < .0001), and
accounted for 14% of the variance (See Table 4). The Fisher-Hayter procedure yielded !
results indicating that those in CFS symptom group are slightly less educated and are 1.5
times more likely to be African American. General and Military Demographics accounted
for 3% of the variance (R = .16, p = .07). All War Stressor variables are significant with
those who were wounded or experienced a traumatic event being about two times more
likely to be in the CFS symptom group. The War Stressor variables as a set are
significant (R = .20, p < .01), accounting for 4% of the variance.
The negative life events demonstrating significance are Unable to work... and
Demotion 2 years after the Gulf (rj = 22,p < .01 and i/ = .13,/? < .01, respectively). This
indicates that those that were unable to work or were demoted within the two years of
returning from the Gulf were almost 4 times as likely to be in the CFS symptom group.
These predictors taken together had a moderate effect (R = 25, p < .0001), and account
for 6% of the variance.
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The positive life event stressor demonstrating significance is Bought a house
more than 2 years after returning from the Gulf (>/ = .10,/> < .05) indicating that these
participants were 2.5 times more likely to be in the NCFS symptom group. The CFS and
NCFS symptom groups did not differ significantly for 14 life events: Marriage, Divorce,
Promotion, Death, Birth, Personal Accident, Family Accident, Lost Property, Personal











































25.0% 1.89c .02.12Traumatic Event
Battle Experience11
Test of War Stress___________
Can’t work 2 Yrs aft. 
Demotion 2 Yrs aft.
Test of Nee. Life Events
Bought House >2 Yrs aft. 










a 1 = less than high school, 2 = some high school, 3 = high school diploma, 4 = some college, 5 = bachelor’s degree, 6 = some
graduate school, 7 = master’s degree, 8 = higher-level graduate degree
bOdds ratio for being wounded and having CFS symptoms
cOdds ratio for experiencing a traumatic event and having CFS symptoms.
d 7-point scale: 1 = not at all or never, 4 = moderately or sometimes, 7 = extremely or always
“"Protective effect; if bought house > 2 years after gulf, 2.5 times more likely to not be in the CFS symptom group.
fOverall Shrunken R is .33
Discussion
The hypothesis that life event stressors will predict CFS is supported in this study.
Negative life events of war stressors while in the Gulf, being demoted, and being unable
to work due to injury or illness within two years of returning from the Gulf are predictive
of CFS. The positive life event of buying a house more than two years after the Gulf is a
protective predictor of CFS.
The war stressors experienced by the Gulf War veterans are predictive of later
CFS symptom development. Those wounded while in the Gulf are over twice as likely to
belong to the CFS symptom group than the NCFS group. If a traumatic experience
occurred while in the Gulf, that individual is almost twice as likely to belong to the CFS
symptom group. And, those in the CFS symptom group experienced a higher frequency
of battle experiences, such as being fired upon and firing at enemy forces, than those in
the NCFS group. Though in this study such stressors are considered separately from the
negative life events variables, they undoubtedly qualify as negative life events in the life
of military personnel.
Life events proved to be significant predictors of CFS symptoms only during the
time periods after returning from the Gulf. The significant variables that can be
considered “negative” were predictive of developing CFS symptoms and the variable that
can be considered “positive” had a protective predictive effect against CFS symptoms.
Those unable to work for a month or more due to injury or illness within two years of
returning from the Gulf are almost four times more likely to have CFS. Those who have
been demoted within two years of returning from the Gulf are over three and half times
more likely to have CFS symptoms. This finding is congruent with what Theorell et al.
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(1999) reported that those with CFS experienced a change in work responsibility in the
year and three months prior to the onset of CFS symptoms.
Buying a house more than two years after returning from the Gulf proved to be a
protective predictor of CFS symptoms in that those individuals are two and a half times
less likely to have CFS symptoms than those who did not buy a house. Positive life
events seem to be quite beneficial for those that may be at risk for developing CFS. In a
study by Ray, Jefferies, and Weir (1995) positive life events were linked to the recovery
process for those with CFS.
It is notable that the life events that proved to be significant were primarily
concerned with the financial/economic aspect of life. Veterans that were more likely to
have CFS symptoms have been demoted or unable to work which would most likely have
a negative impact on their financial standing and security. Those that have enough
positive financial standing to buy a house were protected from developing CFS
symptoms. It is not clear as to whether CFS symptoms occurred before or after these
events occurred, perhaps some individuals developed CFS in response to the stress of
being demoted or unable to work or that because of their symptoms these negative effects
to their work occurred. Future studies will have to be conducted to clear this issue.
Analysis of the control variables indicates some interesting findings. First, those
in the NCFS symptom group are slightly more educated than those in the CFS symptom
group. In contrast, the CDC (2003) reports that more than 80% of those in the general
population with CFS have an advanced education. Second, individuals in the study are
more likely to have CFS symptoms if they are African American. According to a study
by Torres-Harding, Jason, and Taylor (2002), Latinos reported more physical symptoms
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of fatigue than African Americans or Whites. Luthra and Wessely (2004), however,
discuss their perspective that lower incidence rates of CFS in ethnic minorities indicates a
bias in diagnosis favoring diagnosis in Caucasians.
Finally, with regard to military demographics, being on reserve duty demonstrated
a small, protective effect against having CFS. Also, it is important to note that the
incidence of CFS symptoms in this sample (20.4%) is much greater than that observed in
the general population (<1%) according to the CDC (2003), providing a case-rich sample.
Another difference between this sample and the general CFS population is that the
sample was comprised mostly of males (92%). In the general population the majority of
cases are female (85%) according to the CDC (2003). This appears to be the result of
utilizing a military population, where the majority happens to be male. This provides an
opportunity to study CFS in males, but these results may not generalize well to non­
military females.
Limitations
A limitation of this study is that since a physician did not examine these
participants for the specific purpose of giving a diagnosis of CFS or not, it cannot be said
for sure whether these subjects have CFS. The designation of CFS in this study was based
on the information reported by each subject that did not meet the exclusionary criteria set
forth by Fukuda et al. (1994). However, since a CFS diagnosis is based primarily on
symptom report, this study’s system of classification likely yielded results similar to what
would have been obtained if a physician had diagnosed the participants.
Further, the sample used in this study may not accurately represent the population
of Gulf War veterans since participation in the Gulf War registry is entirely voluntary.
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though encouraged. Those that participated may be different in health status and motive
in that they may have had health concerns stemming from their service in the Gulf War
compared to those who did not participate. Lastly, the gender gap of a higher male to
female ratio can also pose problems in terms of making generalizations about CFS to the
general CFS population. This, as mentioned above, can also be seen as a benefit by
providing a sample in which males are over-represented to enable closer study of CFS in
males.
Future Research
The findings of this study should be compared with data gathered from veterans
returning from the current war in Iraq and other conflicts that the U.S. military is
currently engaged in. The results could be beneficial in demonstrating the importance of
clinical attention to military personnel once they return from their duties. Future studies
on the effects of the suggested interventions (discussed in the following section) and the
incidence of CFS will provide empirically supported interventions tailored specifically to
this population and their special needs.
Clinical Implications
Overall, the variables account for 14% of the variance for CFS, with war stressors
and life events alone accounting for 11%. This suggests that war stressors and life events
can influence the development of CFS in Gulf War veterans. The implications of such
findings affect the military and the male general population. With specific regard to the
military population, it will be beneficial to help those with CFS with the mental and
physical scars of war stress through psychotherapy and physical rehabilitation programs
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immediately after returning from duty and before returning to civilian life. It may be
beneficial to have veterans’ programs that focus on providing follow-up care to these
CFS tailored programs to ensure that they have assistance if needed.
Employers, including the military, should be made aware of the potential effects
of war stress on this population so they have more understanding of what may be
contributing to a deterioration of job performance and direct them to appropriate
treatment. This will hopefully enable veterans to hold their jobs longer and be directed to
services mentioned above. Other vocational assistance and financial counseling could
also be of benefit to Gulf War veterans. These services could help ensure that these
veterans can develop the financial stability that may provide the positive benefits of
protecting against CFS, or for those with the condition, help improve it. For those
veterans who are unable to work due to illness or injury, psychotherapeutic interventions
may be beneficial in helping these individuals develop the coping skills necessary to have
a good quality of life with their conditions. For those with permanent physical
disabilities, job training in a new field that accommodates the disability may also prove to
be of benefit.
With regard to the general population, this study demonstrates a high incidence of
CFS in males, an issue which is more difficult to study in the general population. The
clinical implications of this is that health professionals should consider whether a male
patient before them has CFS, especially when their history includes what could be
likened to such stressors as that experienced by veterans (i.e., living in an a high crime
area) and negative life events that particularly pertain to the financial aspects of their life.
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Conclusion
The findings of this study support the hypothesis that life events can predict CFS
in Gulf War veterans. War stressors and the negative life experiences of being demoted
or unable to work due to injury or illness within two years of returning from the war are
associated with an increase in the likelihood that a veteran will have CFS symptoms. The
positive life experience of buying a house more than two years after returning from the
Gulf is associated with Gulf War veterans being protected from CFS. This study has
demonstrated the importance of directing military personnel—post-conflict—to resources
that help them develop the financial security necessary to ensure stability in their lives as
well as programs that help them adapt and cope with any illness or injuries that may
affect their ability to attain that stability.
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